Key indicators: single-crystal X-ray study; T = 293 K; mean (Zr-Cu) = 0.001 Å; R factor = 0.023; wR factor = 0.041; data-to-parameter ratio = 14.8.
Pentazirconium copper tribismuth, Zr 5 CuBi 3 , crystallizes in the hexagonal Hf 5 CuSn 3 structure type. The asymmetric unit contains two Zr sites (site symmetries 3.2 and m2m), one Cu site (site symmetry 3.m) and one Bi site (site symmetry m2m). The environment of the Bi atoms is a tetragonal antiprism with one added atom and a coordination number (CN) of 9. The polyhedron around the Zr1 atom is a defective cubooctahedron with CN = 11. The bicapped hexagonal antiprism (CN = 14) is typical for Zr2 atoms. The Cu atom is enclosed in a eight-vertex polyhedron (octahedron with two centered faces). The metallic type of bonding was indicated by an analysis of the interatomic distances and electronic structure calculation data.
Related literature
For general background, see: Dolotko et al. (2003) ; Giza et al. (2001 Giza et al. ( , 2009 Zatorska et al. (2002a Zatorska et al. ( ,b, 2004 . For isotypic structures, see: Garcia & Corbett (1990) ; Pö ttgen (1997); Rieger & Parthé (1965) ; Stetskiv et al. (2011) . For calculation of the electronic structure using the tight-binding linear muffin-tin orbital (TB-LMTO) method in the atomic spheres approximation, see: Andersen (1975) ; Andersen & Jepsen (1984) ; Andersen et al. (1985 Andersen et al. ( , 1986 .
Experimental
Crystal data alloys of the Zr-Cu-Bi system we found the existence of isostructural Zr 5 CuBi 3 compound and investigated its structure by single-crystal method. The projection of the unit cell and coordination polyhedra of the atoms are shown in Fig. 1 . The environment of the Bi atoms is a tetragonal antiprism with one added atom and a coordination number equal 9. The polyhedron of Zr1 atom is a defective cubooctahedron with a coordination number equal 11. The bicapped hexagonal antiprism (c.n.=14) is typical for Zr2 atom. The Cu atom is enclosed in a 8-vertex polyhedron (octahedron with two centered faces). The distribution of zirconium and copper atoms in three-dimensional-nets consisted of Bi atoms are shown in Fig. 2a and distribution of bismuth and copper atoms in three-dimensional-nets consisted of Zr atoms are shown in Fig. 2b . In the first case the Bi atoms form a 6 3 corrugated nets and the Zr atoms (second case) form a 3 2 46 nets. The similar atomic nets was described for Tb 5 LiSn 3 isostructural compound (Stetskiv et al., 2011) .
The electronic structure of the Zr 5 CuBi 3 compound was calculated using the tight-binding linear muffin-tin orbital (TB-LMTO) method in the atomic spheres approximation (TB-LMTO-ASA; Andersen, 1975; Andersen & Jepsen, 1984; Andersen et al., 1985 Andersen et al., , 1986 , using the experimental crystallographic data which are presented here. The Zr and Cu atoms donate their electrons to the Bi atoms. Therefore positive charge density can be observed around the atoms of transition elements (Zr and Cu) and negative charge density is around the bismuth atoms. The electron localization function (ELF) mapping and isosurfaces (ISO) are presented in Fig. 3a and Fig. 3b 
Refinement
The structure was solved after the analytical absorption correction. In the first stage of the refinement, the positions of the Zr, Cu and Bi atoms were obtained correctly by direct methods. After the last cycle of refinement the highest peak of 1.915 e/Å3 is at (0; 0.4552; 1/4) and 0.76 Å away from the Bi atom. The deepest hole -1.539 e/Å3 is at (0.2424; 0; 1/4) and 1.12 Å away from the same atom. Total and partial DOS (densities of states) for Zr 5 CuBi 3 .
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